. Structures of MRs and GPCRs used for the superposition. The structures with names shown in bold were used for the initial pairwise superposition, which was then expanded to include a wide range of GPCR and MR structures, by aligning them with 4XTL or 4N6H, respectively. Alignment properties are given as provided by the jFATCAT algorithm on the PDB web site [5, 6] . All GPCRs listed belong to class A, with exception of Class C glutamate receptor. [29] *The structural superposition of the class C and class A GPCR structures was constructed using the PDBeFold server [30] , see Figure S11 for details. Figure S1 . Sequence alignment of KR2 (PDB: 4XTL) and δ-OR (PDB: 4N6H), manually derived from the structural superpositions in Fig. 1 , panels A-E. The structural alignment in Fig. 1 was used to manually curate the sequence alignment provided by the jFATCAT software [5, 6] on the PDB server (Fig. S2b) by checking the positions and orientations of the Na + -binding residues, which resulted in the introduction of a few structurally justified gaps (Fig. S1 ). The Na + -binding residues are shown in red, the reference 50 th residues for the Ballesteros-Weinstein numbering scheme [31, 32] are shown in bold font. In helices 1 and 2, the highly conserved Na + ligands Asn 1.50 and Asp 2.50 of GPCRs do not have functional counterparts in either KR2 or other MRs; the helices 4 and 5 do not carry Na + ligands. Thus, we primarily considered helices 3, 6 and 7 for the multiple alignment construction (Fig. S4) . The pre-calculated structural superposition with P-value 2.38 E-8, based on the jFATCAT-rigid algorithm [5, 6] , is available from the PDB web site (http://www.rcsb.org/pdb/explore/structureCluster.do?structureId=4XTL ). The KR2 structure is in green, the δ-OR structure is in blue. The Na + ion in δ-OR is shown as a red sphere. The retinal molecule bound to the KR2 lysine residue is shown in dark blue. A, side view; B, top view from the extracellular side, the structures were cut along the dashed line. 40 60 80 
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3.35 140 3.50 160 3.39 Figure S2b. Sequence alignment based on the structural superposition of KR2 (PDB: 4XTL) and δ-OR (PDB: 4N6H) by the jFATCAT-rigid algorithm [5, 6] . Pre-calculated sequence alignment is available from the PDB web site: (http://www.rcsb.org/pdb/explore/structureCluster.do?structureId=4XTL). The number of aligned residues: 225, identity: 9.40%, similarity: 20.81%. The Na + -binding residues are shown in red, the reference 50 th residues for the Ballesteros-Weinstein numbering scheme [31, 32] are shown in bold font.
Figure S3a. Structural superposition of KR2 (PDB: 4XTL) and A2A adenosine receptor (PDB: 4EIY).
Pre-calculated alignment with P-value of 1.84 E-8, based on the jFATCAT-rigid algorithm [5, 6] , is available from the PDB web site (http://www.rcsb.org/pdb/explore/structureCluster.do?structureId=4XTL). The KR2 structure is in green, the structure of the A2A adenosine receptor is in magenta. The Na + ion in the A2A adenosine receptor is shown as a red sphere. The retinal molecule bound to KR2 lysine residue is shown in dark blue. A, side view; B, top view from the extracellular side, the structures were cut along the dashed line. Pre-calculated sequence alignment is available from the PDB web site (http://www.rcsb.org/pdb/explore/structureCluster.do?structureId=4XTL). The number of aligned residues: 219, identity: 5.14% , similarity: 19.18%. The Na + -binding residues are shown in red, the reference 50 th residues for the Ballesteros-Weinstein numbering scheme [31, 32] are shown in bold font. Table S1 for the list of all structures). The alignment is based on the superposition of KR2 and δ-OR structures (Fig. 1, S1 ) All MR structures were aligned to the KR2 structure (PDB: 4XTL [1] ), and all GPCR structures were aligned to δ-OR (PDB: 4N6H [2] ) using the results produced by the jFATCAT-rigid algorithm. The resulting sequence alignments were inspected manually and corrected in a few cases to ensure the best matching to the respective structural superpositions (cf. Fig, A2b with Fig. S3b, A4 ). Only helices 3, 6 and 7 are shown. The boxes indicate the positions corresponding to known Na + -binding residues in GPCRs. The bold red font indicates those amino acid residues that are involved either in the binding of Na + in GPCRs [2, [8] [9] [10] or in coordinating the imino group of the Schiff base and, supposedly, in accommodating the Na + ion in the KR2 structure [1, 33, 34] . As noted in the main text, the deprotonated Schiff base of the Lys255 residue in KR2 can serve as a Na + ligand, which would justify matching this residue with Ser 7.46 of GPCRs. Aromatic amino acids are shaded violet, proline is shaded gray, tyrosine is shaded green, other residues capable of forming hydrogen bonds are shaded by different colors depending on their charge. Being aware of the subtle structural deviations (bulges) between Class A and Class C GPCRs described earlier [32] , we still provide a non-gapped sequence alignment because our structural alignment was not exact enough to justify the respective gaps. Table S1 for the list of all structures). Alignment visualization and annotation (Conservation, quality and consensus fields) were created using Jalview software [35] . The Taylor coloring scheme [36] was applied separately for two groups: MRs and GPCRs with 20% identity threshold. Table S1 and Fig. 1 Table S1 for the list of all structures, Figure S10b for the structural explanation). The alignment is based on the superposition of KR2 and A2A adenosine receptor (PDB 4EIY) structures (Fig. S3a,b) . All the MR structures were aligned to the KR2 structure (PDB: 4XTL), and all the GPCR structures were aligned to A2A adenosine receptor (PDB: 4EIY) using the results produced by the jFATCAT-rigid algorithm. (Fig. S10a) , see the main text and cf. with Figs. 1, S1-S4. The alternative alignment based on pairwise superposition shown in Fig. S3a ,b provides a better match of putative Na + ligands in helices G and 7, but causes mismatch of conservative residues in all other helices, including functionally the conserved Trp residue in helices 6 and F, see Fig. S3 . The KR2 structure is shown in green, the δ-OR structure is shown in blue. The Na + ion in δ-OR is shown as a purple sphere. The retinal molecule bound to the KR2 lysine residue and the signaling molecule in complex with δ-OR are shown as purple sticks. Sodiumbinding residues marked by arrows match residues in brackets on Figure S10a . 
